Vertebral hemangioma is a common, benign, isolated lesion [10] that is usually discovered fortuitously on radiographs taken for another reason. Some patients, however, have chronic back pain and/or neurologic symptoms due to spinal cord or nerve root compromise. Spinal cord compromise is usually due to slowly progressive compression secondary to concentric narrowing of the spinal canal [19] . Although plain radiographs can show suggestive changes in a vertebral body, consisting of coarse trabeculae arranged in a honeycomb configuration, MRI is required in most cases and allows evaluation of the degree of vertebral canal stenosis [9]. A vertebral hemangioma can produce acute spinal cord compression during the last 3 months of pregnancy [1, 2, 17, 27] or after a trivial trauma [12] . To avoid missing the diagnosis, investigations should be selected rationally, especially as the neurologic lesions sometimes require emergency surgical treatment. Other problems include selection of the best release method, determination of the role and extent of fixation, and evaluation of the need for complementary vertebroplasty. We illustrate these problems with two reports of patients who required emergency surgery for acute spinal cord compression.
Introduction
Vertebral hemangioma is a common, benign, isolated lesion [10] that is usually discovered fortuitously on radiographs taken for another reason. Some patients, however, have chronic back pain and/or neurologic symptoms due to spinal cord or nerve root compromise. Spinal cord compromise is usually due to slowly progressive compression secondary to concentric narrowing of the spinal canal [19] . Although plain radiographs can show suggestive changes in a vertebral body, consisting of coarse trabeculae arranged in a honeycomb configuration, MRI is required in most cases and allows evaluation of the degree of vertebral canal stenosis [9] . A vertebral hemangioma can produce acute spinal cord compression during the last 3 months of pregnancy [1, 2, 17, 27] or after a trivial trauma [12] . To avoid missing the diagnosis, investigations should be selected rationally, especially as the neurologic lesions sometimes require emergency surgical treatment. Other problems include selection of the best release method, determination of the role and extent of fixation, and evaluation of the need for complementary vertebroplasty. We illustrate these problems with two reports of patients who required emergency surgery for acute spinal cord compression.
Case reports
Case 1 A 27-year-old woman was 7 months pregnant when she sought medical advice for recent onset of rapidly worsening weakness in both legs responsible for difficulty in walking. Her medical history was unremarkable, and she denied any precipitating event.
The physical examination disclosed a pyramidal syndrome in both lower limbs, with muscle weakness reflected by a muscle strength grade of 3, and sensory loss up to the umbilicus, indicating spinal cord compression at the level of T10.
Plain radiographs disclosed a corduroy appearance of T8 with no vertebral collapse or pedicular lysis.
An MRI study was done on an emergency basis to evaluate this picture of acute spinal cord compression. Changes typical of intraspinal bleeding from a hemangioma of T8 were seen. The body, pedicles, and neural arch of T8 were manifest as low signal on T1-weighted images and high signal on T2-weighted images, consistent with a type 1 vertebral hemangioma, the most frequent type in the classification developed by the French Society for Neurosurgery [19] .
After a cesarean section, decompression of the spinal cord was achieved by laminectomy of T7 and T8, which was performed without prior embolization. Internal fixation was then performed from T6 to T10 using Domino Howmedica plates screwed into the pedicles.
Motor function and touch sensation promptly returned to normal, whereas nociception and deep sensation remained partially impaired.
Abstract Vertebral hemangiomas can cause acute spinal cord compression either after a minor trauma or during the last 3 months of pregnancy. Failure to recognize the lesion can lead to potentially serious treatment delays. An emergency MRI scan usually establishes the diagnosis of vertebral hemangioma responsible for spinal cord compression requiring laminectomy. We report two cases showing that posterior fixation should be considered: in our experience it prevents vertebral collapse during the interval preceding secondary vertebroplasty, which, if performed, provides highly significant pain relief.
Acute spinal cord compression due to intraspinal bleeding from a vertebral hemangioma: two case-reports Pathologic examination of the intraoperative specimen failed to confirm the diagnosis of vertebral hemangioma. A second vertebral biopsy and an arteriography were performed during a vertebroplasty procedure performed 6 weeks after the laminectomy. The arteriography showed a blush with no arteriovenous shunting. The second biopsy was negative. A diagnosis of vertebral hemangioma was nevertheless given, based on the imaging study data [15] .
Case 2
A 41-year-old man developed incomplete T7 paraplegia after falling on his back at the skating rink.
He reported paresthesia in both legs. Physical findings included decreased sensation up to T7; weakness of the quadriceps muscles, flexor and extensor muscles of the feet, adductors, and sartorius muscles with a muscle strength grade of 2; sphincter dysfunction with hypotonia of the anal sphincter; and a pyramidal syndrome.
On questioning, the patient reported back pain since childhood, which had never been evaluated.
Radiographs found no evidence of a fracture, but disclosed a corduroy appearance of T4 consistent with a vertebral hemangioma. MRI showed global involvement of T4 (type 1 in the French Society for Neurosurgery classification) with a high signal on both T1-and T2-weighted images. An intraspinal hematoma from T3 to T7 responsible for spinal cord compression was also seen. The other vertebrae did not show any evidence of hemangioma.
Decompressive laminectomy from T3 to T5 was performed as an emergency procedure. The hematoma was evacuated. Internal fixation from T2 to T6 was performed using plates from Domino Howmedica.
Two weeks later, the sensory disorders had resolved completely and muscle strength grades were 3 for the quadriceps muscles and 2 for the flexor and extensor muscles of the feet.
After 3 months, sensation and motor function were normal, and there was no sexual or sphincter dysfunction; persistent spasticity of the right leg was noted. Because the patient continued to complain of back pain, a vertebroplasty procedure was performed, to very good effect.
Discussion
Vertebral hemangioma is a common lesion (found in 10% of cases in an autopsy study of 2154 spines [28] ) that is usually asymptomatic. Most vertebral hemangiomas responsible for neurologic symptoms are located in the thoracic spine (most often at T6); in a series of 45 cases [19] , half the patients reported chronic back pain.
Vertebral hemangiomas can cause neurologic symptoms by means of four mechanisms. The most common is enlargement of the vertebral body, which leads to narrowing and distortion of the spinal canal. The other three mechanisms are extension of the tumor to the epidural space, compression fracture, and bleeding from the tumor into the epidural space [19, 23] .
Vertebral hemangiomas are benign tumors of vascular differentiation composed of newly formed blood vessels without arteriovenous shunting [10] . The vascular channels are capillary, venous, or both; their structure is normal. These features produce a characteristic appearance on arteriography, with marked contrast agent accumulation but no early venous return -a pattern that distinguishes hemangiomas from high-flow rate arteriovenous malformations [9] . Arteriography can make possible embolization of the vertebra. The clinical symptoms are not always suggestive. In some cases, plain radiographs show a typical corduroy appearance produced by coarse vertical trabeculae with loss of the normal trabeculae [9] . CT and myelography have been superseded by two modes of investigation that allow the diagnosis to be established, namely MRI and arteriography.
It has been suggested that MRI findings can be used to evaluate the activity of vertebral hemangiomas [13] [14] [15] [16] . Asymptomatic vertebral hemangiomas are usually located at the lumbar spine and generally involve only part of a vertebral body. On MRI scans, they generate a high signal of the same intensity as fat on T1 images and a high signal on T2 images. In contrast, vertebral hemangiomas responsible for neurologic compromise are usually located at the thoracic spine and generally involve the entire vertebral body, extending into the pedicles and neural arch. The typical MRI pattern is a low signal of an intensity similar to tissue on T1 images and a high signal on T2 images. Caution is in order when evaluating hemangioma activity based on MRI findings, as shown by our case 2. Whereas our case 1 had MRI findings typical of an active hemangioma (low T1 signal and high T2 signal), with the original feature being decompensation during a pregnancy, case 2 had a pattern of high T1 and T2 signal, usually associated with absence of symptoms. However, the hemangioma was nevertheless responsible for severe neurologic loss because of its thoracic location and decompensation due to a fracture produced by a trivial trauma. MRI allows detection of an intraspinal hematoma and evaluation of its impact on the spinal cord.
Pregnancy has been reported as a precipitating factor of neurologic complications in 10% of cases [19] . The [24] . Here again, the affected vertebra is usually located between T3 and T8 [17] . The pathophysiology has not yet been elucidated. According to the mechanical hypothesis, compression of the inferior vena cava by the uterus may result in a venous pressure increase in the paravertebral venous plexus. The hormonal hypothesis, proposing that high serum progesterone levels may increase venous distensibility, remains unproven; progesterone receptors have not been found in vertebral hemangiomas but have been identified in other vascular tumors influenced by pregnancy, such as meningiomas [17, 25] . The vascular hypothesis rests on the decreased arterial blood supply to the T3-T8 segment as compared to adjacent segments, which may explain the initial absence of symptoms, and on the communication between the valve-free venous plexuses of the T3-T8 segment and the adjacent segments, which may result in shunting between the venous plexus and the superior vena cava during pregnancy and, consequently, in the appearance of symptoms [17] .
Whether delivery or laminectomy should be performed first in patients who develop spinal cord compression during pregnancy remains controversial. In most cases, delivery is performed first if the fetus is viable. If not, laminectomy can be done first and the pregnancy allowed to continue until a sufficient degree of fetal maturity is reached.
Acute spinal cord compression requires decompression by laminectomy. Intraoperative embolization may allow reducion of blood loss [22, 23] . However, embolization was not performed in either of our patients, since this would have delayed decompression. This decision did not have any adverse consequences in case 2, but in case 1 blood loss during the decompression procedure was 1200 ml.
The risk of destabilization has not been discussed in the literature, although in some cases effective decompression requires laminoarthectomy. Posterior fixation was performed in both our patients, over a segment including two vertebrae above and two below the laminectomized segment. Posterolateral grafting with cortical and cancellous bone was also performed. This method provided strong fixation without noticeably restricting the mobility of the spine, which is limited in the thoracic segment by the rib cage. The risk of vertebral collapse increases with the extent of involvement of the vertebral body, and it has been suggested that complementary vertebroplasty may be required to confer sufficient strength on the vertebral body [6, 20] . Vertebroplasty also provides lasting pain relief [4, 5, 7] . We performed vertebroplasty in both our patients. Radiation therapy is reported in patients with involvement of multiple vertebral levels [3, 8] . The recommended dose is 2 Gy per day for several weeks up to a total of 30-40 Gy [11] . Patients with neurologic symptoms should undergo laminectomy before radiation therapy initiation, because the edema secondary to radiation therapy can worsen the symptoms [21] . There is no risk of radiation-induced spinal cord damage with the recommended doses [21] , but delayed development of radiation-induced sarcoma has been reported [18, 29] . For this reason, we did not use radiation therapy in either of our patients.
Conclusions
A vertebral hemangioma can be responsible for spinal cord compression after a trivial trauma or during the third trimester of pregnancy. Plain radiographs and MRI confirm the diagnosis. Laminectomy is required to evacuate the hematoma and to relieve the spinal cord compression. Classical technique for screw plate posterior fixation and vertebroplasty may be useful for early mobilisation. References
